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(54) SEMICONDUCTOR PROCESSOR AND USING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor processor, which can improve a device 
operation rate by suppressing the strength of a reaction 
pipe from being lowered by gas cleaning or the like. 
SOLUTION: In a CVD device, a semiconductor wafer 2 
is heated by a heater, while being housed inside an 
almost flat reaction pipe 1 equipped with openings at 
both its terminals in a longitudinal direction, gases for 
treatment are exhausted through a gas exhaust hole 
(^4Rbj2[41_^)^f flange 4R (or 4L), while being supplied 
through a gas supg!yJ}ole4La (or 4Ra) of a flan'ge^L (or 
4R) into the reaction pi pej^, and deposition on the 
surface of the wafer^ can be performed. In such a case, 
this CVD device fomns a double pipe structure, toi 

with the rea ctiqrT_ gipe 1 by providing a protection(pipe5sM^TOundlng the outer peripheral si<de 
of reaction ppeTo^eTalmost the full length of reaction pipe 1 in the longitudinal direction. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] abbreviation which prepared opening in longitudinal direction both ends - the semi-conductor 
processor characterized by to have formed the protecting tube which enclo ses the peri phery side of said 
coil covering^the longitudinal direction abbreviation overall length of this coil in the semi-conductor 
processor which performs thin film formation on said semi-conductor waferlffont face, or epitaxial 
growth by exhaustingconta^^ heating a semi-conductor waferJnside a flat coil, and supplying 
the gas for i^ocessing^jt^ ] a reaction, and to form double structure \vi th said coil. . 

[Claim 2] the semi-conductorprocessor characterized by establishing the pressure co ntrol m eans which 
controls the pressure of the opening ro om formed be tween said coils and said protecting tubes in a semi- 
conductor processor accordingjo claim 1. ' 
[Claim 3] abbreviation which prepared opening in longitudinal direction both ends - by exhausting 
containing and heati ng a semi-conductorjvafer inside a flat coile d supplying reactan^^-ga ^ithj ru^ 
[ said ] a reaction In the semi-conductorprocessor which performs thin film formation on sai3"semi- 
conductor wafer front face, or epitaxial growth The semi-conductor processor characterized by having 
the pressure controj means .iadijch^controlsjjap^ of the opening room foiiQed between the 
protecting tube arrmig ed jojthat the periphery side o f said coil may be surrounded, and this protecting 
tube and said coil. " ~ 

[Claim 4] It is the semi-conductor processor characterized by the thing on which, as for said pressure 
control means, the pressure within [ said ] a reaction, abbreviation, etc. spread the pressure of said 
opening room in a semi-conductor processor according to claLirh 2 or 3, and which is controlled to 
become. 

[Claim 5] The semiconductor device characterized by forming said at least one film using a semi- 
conductor processor according to claim 1 or 3 in the semiconductor device equipped with at least one 
film among Si3N4 film for the oxide film and the Lynn glass membrane for the polish recon film of gate 
electrode wiring, the phosphorus dope polysilicon contest film, and layer insulation, and a capacitor 
insulation. 



[Translation done.] i 



http://w^ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.i^ 8/7/07 



JP,10-321528,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device manufactured using the semi- 
conductor processor which adhesion deposition of a reaction by-product may produce in a reaction tube. . 
wall sido ^speci ally, and its equipment with respect to the semi-conductor ^ocessor used in order to 
perform circuit creation to a wafer for example, in a semi-conductor manufacture process. 

[0002] ^ ""^^^ " 

[Description of the Prior Art] As an example of the conventional semj^conductojLprocessOT the heat 
CVD system which is membrane formation e^uipmeBtibaujrea^^ ajeixciiit is in a sem i-conductor 
wafer. As a well-known technical example about this heat C VI) system , the heat CVELs^stem of a 
publication is in JP^94419,A. This heat CVDjy^stem has structure which attached the_gate_yalve of the 
c? which takes a wafer iif^nd out of opening whi ch is called the so-called hot wall type sheet CVD 

/J'^'^^system, formed the flat coil which consists of ingredients, such as a (| iS t;z._in tfie heatin g space formed 
^ \fWVUat the parallel monotonous heater of two sheets, and was prepared m the longitudinal direction both ends 
of that coil, and the flange which performs installation and exhaust air of the material gas to a coil. 
[0003] In the heat CVD system of the above-mentioned configuration, if the membrane formation to a 
semi-conductor wafer is repeated, a reaction by-product will accum ulate pn the wall surface of a coil 
gradually. If the thickness ^tKIs deposition film exceeds an allowed value, telescopic motion, v ibration^ 
wv7 etc. of the deposition film by the t emperature change will become a cause, a nd ifwUl come to separate ' 
J^^xA fi'om the wall surface of a reaction containe^apidly. And this deposition film that separated serves as 
minute dust, falls and comes to adhere^o tKelEont face of a semi-conductor wafer. Since adhesion of 
this minute dust becomes an open circuit of semiconductor device circuit wiring and the cause of a short 
circuit, when such a phenomenon happens, it must suspend equipment, and must clean the inside of a _ 
reaction container. Therefore, the equipment o perating ratio and yield o f a manufacture process o f a 
semiconductor device fall sharply. This isleclmically difficult^ although jt is most effective to reduce the 
amougtjifj^enemtiQn oFt^^ ^iction by-product deposite dj^n the wall surface of the co il of a reaction 
container in order to prevent this. Then, adhesion of minute dust to a semi-conductor wafer is prevented 
by making a reaction by-proHuct usually deposit on^ajgacti oh'tuEe^ wall side as film which c ggmot 
separate as easily as possible, and removingb^ gas cleaning^na^^ or drug solution washing, 

before they separate arid fall. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to use the heat CVD system by the above-mentioned 
well-known technique with the mass-production production line of a semiconductor device^fter 
securing an equipment operating ratio and the yield, as mentioned above, it is indispensable to a reaction 
tube wall side to remove periodically the reaction by-product made to adhere as deposition film^ 
approaches, such as gas cleaningjmd^rug^okition washing. 

[0005] However, if it carries out by doing in this way and repeating removal of the deposition film, a 
minute crack (micro crack) may occur in the intemal surface of the coil manufactured with the quartz. 
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ingredient. Moreover, since the deposjtjQjiLfilm.accumula^ Qn a reaction .tut ^ e^wall s jde at an 
ununiformity, even if it perfong^deposition film removaCthe deposition film may remain partially. On 
the other hand, in the C VD sy stem of the above-mentioned well-known technique, whil^ the pressure of 
a maximum of 0.1 MPa (one atmospheric pressure) by atmosphe ric pre ssure is always added to a coil, 
the thermal stress which originates in a coij^ring membrane fpnnation at tem^eratu^^ 
occurs. By existence with such a pressure and them^Jstfess, the crack of a coiHn^j^jnse the 
minute crack part mentioneiabove, or the membrane stress by the residual depogition^Im^ occur. 
Therefore, it becomes difficult to prevent the fall of a coil on the sfrepgth, comparatively, within the 
short period of time, it cannot but stop having e^ichpgsdijoils and the availability of the equipment in a 
semiconductor device production process was reduced. 

[0006] This invention solves the technical problem of the above-mentioned conventional technique, 
controls the fall of the coil by gas cleaning etc. on the strength, and is to offer the semi-conductor 
processor and semiconductor device which can raise equipment availability. 
[0007] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, (1) This invention abbreviation which prepared opening 
in longitudinal direction both ends - by exhaust ing containing and heating a sem i-conduct or wafer 
inside a flat coil, and supplying the gas fo r process ing within [ said ] a reaction InlHe"sim ncimd^^ 
processor which perfir>iTns thin f]^rtlfnr1r^\nn on said semi- TOnductor w^r fron^face. or epitaxial 
growth, the^rotectingjube which encloses ffiepen phery side of said c oi^co yering the lo ngitudinal 
direction abbreviation overall length of this coil is formed, and double pipe structur e is f ormed wilh said 
coil. In the time of meRjbianeiQrination, the thin film b y the react ion by^pro dugtaccumS^ oiracoiTr' 
Therefore, it will be necessary to repeat coUjv^WHgJBy^^^^ it,_andTminute 
crack and the partial residual deposition film will exist in a reaction tube wall side. However, a coil and 
the protecting tube^can prevent that the atmospheric pressure of a ma^amrnTTofoT MPa joins the 
periphery of a coil^directly, if the pigs sure in the opening room (outside ann ular space of double pipe 
^tmcture) formed between a coil and the protecting tube bytorming double pipe structure is maintained 
somewhat low using a pre ssure contro Lmeans. Therefore, since the force of j oining a co irtums into only 
thermal stress resulting from the tempe rature distribution at the time o f heating at the time of membrane 
formation, even if a rpinute crack and the residual deposition film exist, the fall of the coil by generating 
of a crack or membrane stress on the strength stops being able to happe n easily. That is, the exchange 
period of the part coil can be extended. On the other hand, a maximum of 0.1 MPa atmospheric pressure 
and the thermal stress resulting from the te mperature distributio n atlfie time of heating membrane 
formation join the protecting tube from inside and'outside. Howe ver, since thj g protecting tube is not put 
to the gas for processing, the film does not deposit it on arffntemal surface and its tubing^washffigby gas 
cleaning etc. is urmecessary. Therefore, since the fall on the strength by the minute crack or existence of 
the residual deposition film is not ge nerated, a n exchange period is long. Since a coil and the protecting 
tube can lengthen an exchange period as mentioned above, it can become usable stably [ over a long 
period of time ] about a semi-conductor processor, and the equipment availability in a semiconductor 
device production process can be raised. 

[0008] (2) Establish the pressure control means which controls preferably the pressure of the opening 
room formed between said coils and said protecting tubes in the above (1). 

[0009] In order to attain the above-mentioned purpose, (3) Moreover, this invention abbreviation which 
prepared opening in longitudinal direction both ends ~ by exhausting containing and heating a semi- 
conductor wafer inside a flat_^coil, and supplying reactant gas within [ said ] a reaction In the semi- 
conductor processor which performs thin film formation on said semi-conductor wafer front face, or 
epitaxial growth, it has the pressure control means which controls the pressure of the opening room 
formed between the protecting tube arranged so that the periphery side of said coil may be surrounded, 
and this protecting tube and said coil. 

[0010] (4) Control said pressure control means preferably in the above (2) or (3) for the pressure within 
[ said ] a reaction, abbreviation, etc. to spread the pressure of said opening room, and to become. 
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[00 11] (5) Moreover, in order to attain the above-mentioned purpose, this invention forms said at least 
one film using a semi-conductor processor according to claim 1 or 3 in the semiconductor device 
equipped with at least one film among Si3N4 film for the oxide film and the Lynn glass membrane for 
the polish recon film of gate electrode wiring, the phosphorus dope poly silicon contest film, and layer 
insulation, and a capacitor insulation. 
[0012] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained, referring to a 
drawing. This operation gestalt is an operation gestalt of a hot wall type sheet CVD system. 
[0013] The plot plan which expresses first the whole CVD system configuration in which the CVD 
system by this operation gestalt is formed is shown in drawing 2 . In this drawing 2 , the CVD system 
consists of cassette rooms 104,104 of 103,103 or 2 cooling rooms of two reaction chambers [ 102,102 or 
2 ] centering on the conveyance room 101. In the above-mentioned configuration, the wafer beforehand 
arranged in the cassette room 104 is first introduced in a reaction chamber 102 using the fork for 
conveyance in the conveyance room 101 (not shown), and thin film formation (suitably henceforth 
membrane formation) is performed. And after membrane formation processing was completed in the 
reaction chamber 102, a wafer is taken out fi-om a reaction chamber 102 and the wafer is cooled in a 
cooling room 103, it is returned to the cassette room 104. 

[0014] The CVD system by this operation gestalt is arranged in the reaction chamber 102 of the above- 
mentioned configuration, respectively, and performs membrane formation processing. Hereafter, the 
detail structure is explained using drawin g 1 - drawing 9 . Drawin g 1 is a horizontal sectional view 
showing the important section structure of the CVD system by this operation gestalt, and drawing 3 is 
the sectional side elevation of the structure shown in drawing 1 . In drawin g 1 and drawing 3 , the CVD 
r system by this operation gestalt Contain the semi-conductor wafer 2 inside the flat coil 1 , and it heats at 
a heater 3. a bbreviation which prepared opening in longitudinal direction both ends ~ By exhausting 
Chrough flueing hok ^4Rb (or 4Lb(s)) of flange 4R (or 4L), membrane form ation to wafer 2 ^ont face is 
performed, supply ingjhegasfor processing in a coiL lOhfOugh g^s^upplTTiotF^ (or 4 Ra) of flmi ge 
4L (or 4R). Moreover, aTthis timeTthis CVD systemjbrms tl^protectingTuEe ^^ thV 
^ periphery side of a coil 1 coverijig flie longitudihar direction abb^ 
forms double pipe structure with the co il 1. 

[0015] a'coilT^^nsisTTof quanz iftgfeSients ~ having - ** and a cross-section configuration - 
abbreviation ~ it has a flat rectangle. Moreover, this coil 1 levels the axis of a longitudinal direction 
mostly, and is arranged, and the wafer support pJate-djQf th e rectangle for laying a w^^^in that 
interior is arranged almost horizontally vertical two-layer on e. Installati on of one wa fer^^ttai ned at 
each wafer support plate 6, respectively, and the~membrane formation processing to coinddence is 
possible for one sheet or two wafe rs 2 as the whole equipment. In addition, this wafer support plate 6 
serves as a configuration which cut and lacked the field which fo^l3 moves as shown in dr^du^^ 
(after-mentioned), the abbreviation as a coil 1 with the crosgrseci^^^n figuration sa me_[ the protecting 
tube 5 ] on the other hand - it has a flat rectangle, and the axis of a longitudinal direction is leveled ^ 
mostly and it is arranged. Moreover, opening is formed in those longitudinal direction both ends by this 
protecting tube 5 like the coil 1 . And bbth-ends opening of these protecting tubes 5 and a coil 1 is 
combined with Flanges 4Land 4^_tiirough Ojngsja^andjbfo 

[0016] The heate r 3 is equ ipped with the abbre yiafionlpla t g-like"^^ iOsmranged so tha t the 

upper and lower sides ot^he protectingj ube Sln ay^be^ountergd o n both sij gsjiLaxoil 1 and the ~ 
protecting tube 5, and it forms the heatin g^^ace . MoreoverTtfiis heater 3lias structure divided into 
plurality, and each calorific value i£adiu^a fcy tTieheating control m eanswhi ch is not illustrated so 
y JL^hat the temperature distribution o Xa wafer 2 niay"be co me homogeneit yTThe heat insuialoEaisihrmed 
' in the periphery side of this heater^^^^^d the heat dissipatjjcaLt^ a perirneter is reduced, and it is 



Considered so that power con sumr^h canj),e_ red uced 
[0017] In the thickness of Fl anges 4L an d 4R^ s supply hole 4La of Flanges 4L and 4R and 4Ra are 
directions perpendicular to the axis of a coil 1, ^d are formed tow ard the upper part, ^ di5^3ucethe 
gas for processing (namely, membrane^nnaGon gas, cleaning gas, and a detail after-^mignec 
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the reaction chamber 10 formed in a coil 1 . the same -- the direction where flueing hole 4Lb and 4Rb are 
perpendicular to the axis of a coil 1 - and it goes caudad, and it is formed and the gas for processing is 



[0018] The explanatory view showing the configuration which performs above-mentioned drawi ng 1 
and pressure control in the structure of drawin g 3 is shovs^ in drawin g 4 . In this drawing 4 , it connects 
with gas supply hole 4La, 4Ra and flueing hole 4Lb, and 4Rb among the structures of above-mentioned 
drawing 1 and drawing 3 , and the network (suitably henceforth a reaction chamber network) which 
passes the gas for processing (membrane formation gas and cleaning gas) to the reaction chamber 10 in 
a coil 1 is equipped with tli^ ^urce 13 of ga s, the massflow controlleMVthe vacuum pumg^i5,jmiJ the 
pressure control s^ctjopj^ ^ More over, similarly, it connects with gassupply hole 4Lc and flueihg hole 
4Rc among the structures of above^entioned drawing 1 and drawing 3 , and the network (suitably 
henceforth an opening room network) which passes gas in the openmg roonr'12 b etw e en a co il 1 and the 
protecting tube is e^uippedwi th the sou rce 17 of gas, the massflow controller 18, the vacuum pump 

19, and thgj agssure controTsg^ jonjO ^^-^^^ * 

[0019] In a reaction chamber network^, the gas drawn from the source 13 of gas^wsjiita-areac^ 
chamber 10 through a massflow controller 14, the change-over bulb 21 (or 22)7anarg^supply hole 4La 
(or 4Ra), and flows out of flueing hole 4Lb (or 4Rb(s)) further, then, pass a pressure control valve 23 (or 
24) - it is led to a vacm^ m pump 19 ( refer to a white arrow head or abhc Larrow head ). In addition, 
although it is determinedBy closing motiQiLpf the change-over bulBs^r^d22^an^ pressure control 
valves 23 and 24 at this time whethefto pass gas to the sense of a white^mrowh^^ to the 

sense of a black arrow head, this actuali5nlsl)erformed according to the control signal of the pressure 
control section l^^JVloreover, at this time, the pressure of a reaction chamber 10 is detected by the 
pressure gage 25, and that detecting signal is inputted into the pressure control section 16 (however, this 
detecting signal Is* inputted also into the pressure control section 20 of an openin^mofnlietwork). And 
based on the detecting signal from this pressure gage 25, the pressure control section 16 controls a 
massflow controller 14, the change-over bulb 21 (or 22), and a pressure control valve 23 (or 24) so that 
the pressure of a reaction chamber 10 becomes the optimal predetermined value for processing. 
[0020] On the other hand, in an opening joomnetjaLork, the gas drawn from the source Jiof gas flows 
into the opening room 12 through a massflow ^ntro ller 18 and gas supply hole 4Lc, and. flows out of 
flueing hole 4Rc furtfierTTKeh, it is led to a vacuum pum^igjtbrough a gressur^^intrnr ^7^1^^ 9/=; At. 
this time, the pressure of the open ing roomlZis detected by the p ressure gage 27, and that detecting 
signal is inputted into the pressure cmi^lectionj^. And b'ased^n the^3etectm'g"signal of this pressure 
gage 27, and the detecting signal fronrtBepressiJ^ mention ed above, the pressure control 
section 20 searches for the difference^betwgen th gjresst&e of aTeactt nrrchghber 10, and the pressure of 
the opening room 12, and it controlsajnassflow con^UerTs^ 26 so that 

these become almost equal. Jn addition, the pressure'control section 10, a massflow controller 18, and a 
pressure control valve 26 constitute the pressure control means on which the pressure in a coil 1, 
abbreviation, etc. spread the pressure of the openingjoom.l2 formed between a coil 1 and the protecting 
tube 5 and which is controlled to become among more than. 

[0021] Next, the procedure^f the membrane formation approach in the _above-menti one^ configuration 
is explained. In addition, the following^processes'Se'carrittfox^ maintamingltEis condition, after 
controlling as a preparation process so that the pressure of a reaction chamber 10 and the pressure of the 
opening room 12 become almost equal by the pressure control section 70 heforeh and. First, on e gate 
valve 1 IL (or itlsTRe same as that of 1 IR and the following) is opened wide, one^heet ot-^^^vaters 2^ 
are put on fork 13, and it inserts in the interior of a coil 1 in the level condition through gatevalve iTCT^ 
And after moving the inserted wafer 2 from fork 13 to the wafer support plate 6, fork 13 is drawn o^ 




and 4R for the time being. FurthermoreTgassiipplyJi^^ supplying gas is formed in the opening 

room l,^^pui^e annular space of double pipe struc^reX^mchj^ 
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and gate valve IIL is shut. Then, while supplying the membrane formation gas which adjusted the 
pressure by the pressure control section 16 from gas supply hole 4La (or 4Ra) at the samg^time it heats 
the laid wafer 2 at a heater 3 Q iLbfl lh sides of the side and wafer 2 with which membr ^eloim anoi^^ 
is sug£liedJtje?Aausts from flueing hole (g^^j^Ks)) of the opposite side, and membrane formation 
gas is passed on the front face of a wafer 2 likTa *****^ an^ow head (or black arrow head) almost in 
parallel. Thereby, it is made thgjg^n pef^^ (forexamplej^200 degrees C l ess) and the pressureJ Xor 
example, severalPa- 0.1 MPa) of a request of tK^nsideof^co^ memb mn^^e fopiied by 
thermal reaction on the fronyasfijQfa^wa^^ after 
opening gate valve T IL wide again, mserting fork 13 in the interior of a. coil 1 through this and m oving a 
wafer 2 from a support plate 6 tjLforkJ^ fork 1 3 is drawn out and av ^r 2 is picked out JcQm.aioiLl. 
[0022] By the way, if the membrane formationprocessi^^ 

the film formed by the front face of a wafer 2'^and tiielnnr(reactioi^^ oftiielame kindv^ 
accumulate on an ununiformity, and will go to the internal surface ofacoiLl. If this wall surface 
deposition film exceeds an allowed value, telescopic motion, vibfalionTetcTof the deposition film by the 
Jeijjperaljire,^^ a cau§£„and ilwill comeJa^eRmafei rgm a wall surfa ce r ^idly^^A ndgt 

becomes minute dust, andJhis'iaH^^ adh erej to flie ^^on ^fac^of a wafer2 

as a foreign matter. Although adhesion ofthis min^^dustjn^^ 

the inside oXacoilJ^ when such a phenomenon happens since it becomes an open circuit o f 
semiconductor device circuit winn^ and the factor of a short circuit, the sharp decline in the yield of the 
manufacturp^cess of a semiconductor device or anjguipment operating rajiijis caused byjii§. Then, 
in order to prevent decline in this yield and equipment availability , adhesion of minute dust~toTwafer 2 
is prevented by niakjiigjliewall surface of a coil l^deposi?the deposition film as film which cannot 
separate as easily as possible, and removing in gas cleaning (namely, etching) etc., before they separate 
and fall. ' s" 

[0023] The procedure ofthis gas cleaning is explained below. In addition, the following processes are 
carried out, maintaining this condition, after controlling this procedure as well as the above-mentioned 
membrane formation procedure as a preparation process so that the pressure o f a reacti on chamber 10 
and the pressure of the opening room 1 2 become almost equal by the press iSe control sgfction ^. That 
is, from gas supply hole 4La (6F?R^7while supplying cleaning gas (or thing which diluted cleSiing gas 
with the carrier gas of Ar and N2 grade **), on both sides of the side and wafer 2 with which gas is 
supplied, it exhausts from flueing hole 4Rb (or 4Lb(s)) of the opposite side, and cleaning gas is passed 
^Im ost in p arallel with the front face of a wafer 2. This cleans the wall surface deposition film in a coil 1 
by^gaTElTermart^ procedures ar^ suitably repeated for every 

predetermined period. InaHdition, a coil 1 is exchanged for the new coil 1 when the am ount of minute 
crack initiation conditioii or the residual deposition film exceeds a pl^efeHnmed control value 
(however, since extent which these minute cracks and the residual deposition filriTbnngTfall on the 
strength becomes^small so that it may mention later, this control value can become conventionally larger 
than a value). 

[0024] The operation effectiveness of this operation gestah which are the above-mentioned 
configuration and actuation is explained below. That is, althoughjgasxk aning etc . is repeated and is 
performed since a thin film accumulates on a coil 1 in a membrane formation procedure as mentioned 
above, a minute crack and the partial resi3ual deposition film will exist in coil 1 internal surface by it. 
However, in this operatiorf gestajt since a coil 1 and^A^^^ote^^ 5 mamtam the pressure of the 
opening room 12 which forms doublfi ^ipe str ucture ^igls formed between a coil 1 and the protecting 
tube 5 to ajow pressure almost equal to a reaction chamber 10 using a pressure coTitrol means (the 
pressure control section^20^ a massfl^ control valve 26), they can prevent 

that the atmospheric pressurejof a maxi mum o f 0. 1 MPa joins -fee periphery of axoil 1 directly. 
Therefore, since the force of joining a coil 1 tximsmto only therma l stress resultin g fi-om thejemperaf ure 
distribution at the time of heater 3 h eating in a mernbra ne formatio n procedure, even if a minute crack 
and the residual deposition film exist, the fall oFtEe coil 1 by generating of a crack or membrane stress 
on the strength stops being able to happen easily. That is, the exchange period of the part coil 1 can be 
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extended. Specifically, what was the about former, for example, one month, can be extended till about 
three months. On the other hand, a maximum of 0.1 MPa atmospheric pressure and the thermal stress 
resulting from the tem perature distributi oa.at4be4iia£of h eating membrane formationJfl iiUh&— ^ 
protecting tube 5. However, smce it is not put to membrane tormation gas, the film doesnot depositttiis 
protecting tube 5 on an internal surface, and it does not perform gas cleaning etc. Therefore, since the 
fall on the strength by the minute crack or existence of the residual deposition film is not generated, an 
exchange period can be lengthened. Since a coil 1 and the protecting tube 5 can lengthen an exchange 
period as mentioned above, it can become usable stably [ over a long period of time ] about a CVD 
system, and the equipment availability in a semiconductor device production process^can^ber^^ 
Moreover, since only thermal str ess ac tson a coif 1 as mentioned aboveTffiicIoIess^^ 1 can also be 
made thin in the range which can seciirealo'some extent long exchange period. In this case, it is 
effective in the ability to reduce the manufacture cost of coil 1 the very thing. Furthermore, although it 
may have become difficult to fully clean a coif 1 depending on the case and the yield may have fallen by 
foreign matter adhesion conventionally for the fall on the strength by the minute crack and the existence 
of the residual deposition film which were mentioned above, since a fall on the strength is controlled 
according to this operation gestalt, gas cleaning etc. can always fully be performed to a coil 1 . By this, 
since foreign matter adhesion to the semi-conductor wafer 2 can be reduced certainly, the yield can be 
improved certainly. 

[0025] In addition, in the above-mentioned operation gestalt, although it is the pressure control section 
20, a massflow controller 18, and a pressure control valve 26, and it controlled so that the pressure of the 
;>pening room 12 and the pressure of a reaction chamber 10 spread abbreviation etc. and became, it is 
not restricted to this. That is, the pressure of the opening room 12 may be controlled to become the 
pressure of arbitration Pugher tfian the^ ressui^-^of^ai-eact^ H ) and ] lower than atmospheric 

pressure. The same effecti veness is ac quired also in this case. 

[0026] Moreover, in the above-mentioned operation gestalt, althoUgtrtfiHeactio^ network and 

the opening room network were separately equipped with vacuum pun<gsl5and 19^spectively, as it is 
not restricted to this, for example, is shown in drawing 5 , and you maymSw in withihe common 
vacuum pum^S. [ the downstream of pressure confr ol-^STves 23, 24, and 26 ] j each exhaust side 

piping ] [ connect and ] [ 1 ] The samejflfeetiveness is acquired also in this case: - ^.^—^ ' 

[0027] Furthermore, in the above-mentionedoperalion gestalt, altKough theTmifiguration of the 
protecting tube 5 had become a coil 1 and the flattened tube equipped with the same rectangle cross- 
section configuration, it is not restricted to this. Drawi n g 6 - drawin g 9 explain the modification about 
the configuration of this protecting tube 5. 

(1) The modification of the 1st ******** prepares the rib for reinforcement in the interior of the 
protecting tube 5. The sectional side elevation of the structure which showed the horizontal sectional 
view showing the important section structure of this CVD system to drawin g 6 at this drawing 6 is 
shown in drawing 7 . In addition, the same sign is given to the member equivalent to the above- 
mentioned operation gestalt. As shown in drawing 6 and drawing 7 , in this modification, rib 5 A 
prolonged in the hoop direction^eri meter is fo nned in longitudinal direction two or jm>ra^g!^1Sjve 
places in this case) of themner skin^the protectingTnBe 5. Ihere is effectiveness wWch raises by this 
the mechanical strength to the atmospheric pressure force of acting on the skin of the protecting tube 5. 
[0028] (2) The modification of the 2nd ******** changes the cross-section co nfiguration o f the 
protecting tube 5. The sectional side elevation of the structure which showed 3ie horizontarsectional 
view showing tHelmportant section structure of this CVD system to drawing 8 at this drawing 8 , and 
the cross-sectional view (however, a wafer 2 is removed) in an A-A cross section are shown in drawin g 
9 . In addition, the same sign is given to the member equivalent to the above-mentioned operation 
gestalt. As shown in drawing 8 and drawing 9 , in this modification, the cross-section configuration of 
the protecting tube 5 serves as an abbreviation l!fipse. There is effectiveness which raises the 
mechanical strength to the atmospheric pressure force of acting on the skin of the protecting tube 5, by 
this as well as the above (1). Moreover, although making a cross-section configuration into a perfect 
circle form is also considered in order to raise this mechanical strength, it is effective in the ability to 
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miniaturize the whole equipment by considering as an ellipse form like this modification. 
[0029] Moreover, although the above-mentioned operation gestah was an operation gestalt of a sheet 
CVD system, it is not restricted to this, but may apply the concept of this invention to other CVD 
systems, and acquires the same effectiveness also in this case. Moreover, the candidate for application of 
this invention may be applied to other semi-conductor processors, such as an epitaxial growth system 
which makes epitaxial growth perform on the front face of not only a CVD system but the wafer 2, and 
acquires the same effectiveness also in these cases. 

[0030] Furthermore, there is a semiconductor device equipped with Si3N4 film for the oxide film and 
the Lynn glass membrane for the polish recon film of gate electrode wiring manufactured using the 
CVD system of the above-mentioned operation gestalt as other operation gestalten, the phosphorus dope 
polysilicon contest film, and an interlayer insulation film, and a capacitor insulation etc., and adhesion 
of dust to a wafer 2 can secure very little good quality in this case. 
[0031] 

[Effect of the Invention] According to this invention, since a coil and the protecting tube can lengthen an 
exchange period, it can become usable stably [ over a long period of time ] about a semi-conductor 
processor, and the equipment availability in a semiconductor device production process can be raised. 
Moreover, since only thermal stress acts on a coil, the thickness can also be made thin in the range 
which can secure a to some extent long exchange period. In this case, it is effective in the ability to 
reduce the manufacture cost of the coil itself 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/7/07 



